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EIIGHLIGHTS

Total R&D spending in the United Stales is est imated10 reach

$40.8 biilion in 1977,9 percent above I he 1970 level (497.3 billion.

In constant dollars, the increase between the 2 years is estimated

al 3 percent,

Research and development is expected to account for 2,2 percent of

the Nation's gross national product (GNP) in 1977. This ratio is the

Sine .as in 1976, but is down from 'd high of 3.0 percent in 1964,

In 1977 the Federal GOvernment will support 53 percent of lb.

R&D effort. About two-1 hirds of Ibis support is for defense and

space programs.

Almost :is percent of R&D spending in the Hinted Slates is devoted

to research. In 1977 basic research expenditures ilro estimated at

55.2 billion tint'. applied roearch al $9,0 billion Development

sptmding is estimated al $26.6 hil lion.

Over three-fifths of I he Nation's basic research will be performed

by universities and colleges in 1977. Industry is the leading

performer of bot h applied research and development.

VW spending is expected to reach a level of about S38.2 billion by

1985, as measured in terms of H72 dollars, This represents a

compound growth ride of 3 percent over 1974 R&D expenditures.

An estimated 5421000 R&D scientists imd engineer's were

employed in he I Inited Stales in 1970. 2 percent more than in 1 1175.

about ime-third of scientists and engineer's are

employed in R&D activities.

vi

The national REtD effort.
,

'.EXPENDITURES OR REtD",= $40.8 BILLION,"1977 100
, . , ,

53% 43%

.1 Universities

J
f'76,i..r4 RAW GoVernment Industry .and colle,gess..3%

16% 68% 10%1

FFPXSa

13% 22% 66%

EMPLOYED REtD SCIENTISTS AND ENGINEERS = 542,000,b 1976 (tit.),

2% 5%

12% 68% 13% I
I

I

Fedeinl

GGvrnment

!ndustry

1" Other nonprofit

institutions

FFRDC s
".!niiivceoristigeet

'Federally FuOded ReseaiCh and Dev&iopment Centers administered by universities and college's,

eepivalents.

1.JURCE: National Scienee Foundaflon



R&D FUNDING PATTERNS

R&D spending within the United Stales

has continued its pattern of current-dolhir

growth in recent years. In 1977 total U.S.

R&D expenditures are expected to reach a

level of $40.8 billion-9 percent above the

1976 amount and nearly 76 percent more

than was spent on those activities a decade

earlier. In constant dollars, assuming a

percent rale of in fla lion, an increase of 3

percent is expected between 1976 and 1977,1

Federal Government spending on R&D

activities is expected to increase from $19.8

billion in 1976 lo $21.8 billion in 1977. The

Federal support is exprted lo be greater in

the areas of defense, space, and energy, and

to decrease in the area of health, Min-Federal

R&D spending is also expel:led to rise

slightly iii 1977, the largest percentage

increases occurring in the universities and

colleges and nonprofil institutions sectors (9

percent and 10 percent, respectively 1.

' In the ol li&I) mist m.riss

prim! ,o, mod hi

c(Jnvill Rh() .xH',IIiIurv Ii, minstont (lNI)

includns ol I pcis prico i,lion!),I,s for goods all

sysvin's in 111f ! vconomy iiiil lIqrloro cdn only iniliroto

approximale dioNi's in cost of inplos spoMticolly

R&Illgrforiminro,

(Billionsofdolfirs
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..... Total R&D
.. '4.44
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000
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.0000

0.0
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.............
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I 11111 t ill
1953::°H55:: 59, 61 . '63 6 67
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SOURCE Nakaal Sciiia0!Fdanditiab
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R&D by Selected Objective

For the first time since 1964, combined defense and space-related

activities are expected to increase as a proportion of total national R&D

spending, rising from 34.6 percent in 1976 to 35.1 percent in 1977.

Defense spending accounted for all of the increase, because of

increases for advances in undersea warfare and air combat planes.

Expenditures for defense and space-related research and development

are estimated al almost $15 billion during 1977.

Civilian R&D support (Federal and non-Federal combined) is

expected to total about $25 billion in 1977, or 65 percent of all R&D

spending. The largest shares will go to the fields of health, energy, and

environment. Federal funding of civilian R&D activities is expected to

decline slightly in 1977. The non-Federal share has remained

approximately al the level of 47 percent of total R&D funds since 1974.

2

R&D Comparisons

The relationship of R&D expenditures to the gross national

product (GNP( affords a comparison, Over 1 ime, of the priority of R&D

activities in the economy.

In 1977 research and development is expected to amount to 2.2

percent of the GNP, the same as in 1976, but down from the 2.3 percent

registered in 1975 and the 1964 high of 3.0 percent. The 9-percent

increase in R&D expenditures between 1976 and 1977 combined with

an estimated 11-percent increase in the GNP, has caused the ratio to

remain al the ,.ame approximate level. The rat io is not expected to

increase during the remainder of the decade.

t6



R&D spending patterns of

selected countries: 1970 and 1974

!Percents!

Country

R&D;GNP

1970 1J74

United Slates 2 65 2 30

France 1 68 1 73

West Germany 2 14 2 25

Japan 1 86 1 99

United Kingdom 2 63 2 39

souncES .1,10

COOprall1)1!..111,11-.)00.$10;,,r0rIt

The Hill led SI i6s devoted a largil perconl

of its GNP to R&D activities in 1974 than did

most other R&D.performiipg countries

for Yhich data are available, because of its

large expenditures on defense and space

activities, 'rho other con:cies, with 11w

e \I:PI-Ilion of the Hnited kingdom. do 1101

spend large amounts in these areas.

Bel ween 1970 and 1974 total R&D expend-

itures increased by 35 percent ill the United

Slates. The latest year for which dala are

avaihible hir other countries is 1974. Each of

the other nlilior Western R&D-performing

countries, excepting the ['Tiled Kingdom

registered larger gains, the largest being in

Japanover 118) percent.

R&D Projections

R&D speadng in the United Stales has

baen projected to 1985 by using several

alternative sets of assumptions. TheSe

assumplMns and rationale for their use are

found in the report, 1985 liF/1) Funding

Projeclions,, which are based primarily on

past trends, They are not predictions of R&D

The GNI', expressed in 1972 dollars, is

projected by the Bureau of Labor Statistics

al $1.1) trillion in 1985. The R&D,CNP ratio

is expected lo decline from the 1976 ratio of

2.2 percent to 2,0 percent in 1985 because the

GNP is expected to show i I more rajnd

increase than R&D expenditures. Assuming

a compound growth rale of 3 percent, R&D

expenditures in 1985 are expected lo reach

$38.2 lidlion (1972 dollarsj, up from $27.8

hi:lion in 1974.

Industrial R&D spending in castant

dollars is expected to grow at a compound

1.1te of 3.5 percent between 1974 and 1985,

mainly due to a projected annual increase of

ti percent in the chemicals industry. Noll-

manufact uring industries, while represent-

ing a small share of the tolid, are also

expected to show substantiiil annual growth

in R&D expendituresabout 6 percent,

Federal R&D programs are expeeted lo

increase hy some 33 percent from the S14,5

billion in 1974 to S19.3 billion in .1985, or by

2.1i percent per year. Defense spending.

vhich for 50 percent of the Federal

R&D told, is the major cause of the projected

increase. Imlustry is expected to remain the

V11,1111,11 1,111 h11111,1!1'.! l'Ir,11

cd, -1,1141

bu 11111111k. I' nui,n1

performer of Federal research and

development with over 50 percent of the

Federal total. All performers' shares are

expected to remain relatively slable,until

1985.

These projections indicate a leveling of

R&D spending by the Nation's universities

and colleges and other nonprofit in-

stitutions, increasing only In average of 1

percent per year throughout the '1974-85

period. Federal R&D support of these in-

stitutions is projected to increase somewhat

faster than non-Federal R&D support

between 1974 and 1985.

PrOjekons of R&D expenditures to 1985

(Billions of 1972 dollars)

$38.2

Universities, colleges,

and other nonprofit

inititutions
$17.8

$12.3

$14 5

Federal

Government

$19.3

1974

ACTUAL

SOURCE National Science Foundin

1985

PROJECTED



fransfers of Funds

Transfer tables permit intersecloral com-

parisons of the distribution of R&D hook, hy

hoth source of funds and performers of .R&1)

activities. Data can be compared for the R&1)

aggregate or fOr ils componenlshasic research,

applied research, Ind developmenl,

The Federal Covernment continues in ik role

as the leading supporter if research and develop-

ment. Between 197 2 and 11177, its share of !hr.

national R&D effort hits remained relatively

constant. In 1111, past Id years, howner, from

19(17 o 1977, the Federol shore of Ihe nationiti

R&D effort dropped from U I percent 143 penamt.

1ndmislm'',eislhur lorost performer of reseakth ond

develup.c.,Hr!, perled to claim oboul

oi moral Federal 1 mrds, i'edera

laborolories clinprise ihe second largest

recipient of Federol R&D lunds, receiving about

:ID percent ol the funds,

The industry sector, second in size in support

of R&D liIi lies, is pftled to show ui 11-

percent increase in funding bet wen 11176 mu

1977. In cairnst lo liii wide distribution t.tiven

Federal moniwi, the industry sector will spend

$17.2 hub ol the $17.5 billion allocated to

research and development in il s own

laboratorh,s.

Tradilioniilly, lite largest performer ol basic

reseorch--universil les owl C11.,NP5-1011 \

1)1,0(1 over Ihrei..1, ilk, or $3.2 billion, of the

tidbit devoted to such activities in 1117 7.

Industry rrinanis tbr lorgest lee:former of both

applied rt,scon,h, Hod development in 1977,

claiming 71 percen1 and 02 percenl, respectively.

of such funds. Of Hie 511,9 billion total ollocoled ii

applied reseirr,b, induslry will provide $3.8

billion, or 42 iwrciffil; Id 520.0 billion

ollocaled lo development, industry will provide

$13,0 billion, or ',11 pacvnl.

4

Intersectoral transfers of funds used for performance of research and

development, basic research, applied research, and development: 1977 (estimates)

RESEARCH AND DEVELOPMENT,

1Oollais in millions]

Performers

1 Other .

Sources Federal Univer- i nonprofit Percent

of

funds

Govern-

meet Industry'

sities and 'Associated

colleges' I FFRDC's4

institu-

tions? Total

s istribution,

sources

Federal Government $6,500 $10,500 $2,634 $1,177 $987 $21,798 53.4

Industry -- '17,250 134 I -- 124 17,508 42.9

Universities and colleges .. ..... --- 883 -- --- 883 2.2

Other nonprofit institutions .. -- 305 -- 306 611 1.5

Total 6.500 27.750 3,956
I

1,177 1,417 40,800

5.133

.__............._...._ _____
Percent distribution, performers 15.9 68.0 9.7 1 2.9 3.5 100.0

...------,
12.6

BASIC RESEARCH,

(Dollars in millions]

Performers

F I Omer

Sources Federal Univer- I nonprofit Percent

of

funds

Govern-

ment Industry.'_
sities and lAssociated

colleges' FFROC'st
1 ..

institu-

tions... Total

distribution,

sources
.

Federal Government $750 $175 $1,949 $366 $290 $3.530 68.2

Industry 615 85 58 758 14.6

Universities and colleges '564 .__ 564 10 9

Other nonprohi institutions ..... . -- 195 I 131 326 6 3

Total 750 790 2,79 I 366 479 5,178

....,--,..-4
3,159

Percent distribution, performers 14.5 15.2
1

53.9
I

, 7.1 9.3 100.(,

61,0

1

All Tit;i drP eStunabd troll reporls by lierlpirners

ilperirlitureS F ederally Funded Besmirch and Development Centers

ri'friKiii administered by both industry and by nonvoi a institutions are included

nin totals Or their respectIVP sectors r FRDCA are orcianizabons eAclusiyely or

subslanhady financed by Mo Federal Government !Orrice! a marlicelar lege eennint

or to provide maim Icitiles br research and beeline mapubs

' Inclodes agricultural experiment 51011001



Intersectoral transfers of funds used for pedormance of research and

development, basic research, applied research, and development: 1977 (estimated)Con.

APPLIED RESEARCH'

[Dollars in

Sources

of

funds

Perlormers

Total

Percent

distribution,

Sources

Federal

Govern-

ment I ndustry:

Umier- I

sities and IAssociated

colleges FFRDC's"

Other

nonprofit

institu-

lions'

Federal Government $2.050 $1,350 $595 I $414 $345 84,754 52.8

I ndustry '3,700 40 -- 42 3,782 420

Universities and colleges 263 263 2 9

Other nonprofit institutions 91 -- '120 211 23

Total 2.050 5,050 989 414 507 9,010

1,403

Percent distribution, performers 22 8 100 056 0 11.0 I. 4.6 5,6

15.6

DEVELOPMENT'

[Dollars in millions(

Sources

of

funds

Federal Government .. ......
Industry

Universities and collevs

Other nonprofit institutions

Total

Percent distribution, performers

Federal

Govern-

ment

Performers

-r-
Univer-

sities and Assnnialed

Industry colleges' ; FFPDC s'

--f
$3.700 $8,975 $90 $397

12.935 9

'56

19

3,700 21,910 174
i

397

571

13.9 82.3 7 I 1 5

2.2

Other

nonprofit

institu-

tions, Total

$352 $13,514

24 12,968

56

74

431 26,612

1 6

Percent

distribution,

Sources

50.8

48.7

.2

100 0

F Metall,/ F romp,

by individual ,,irlivpr$1114.S and :dllt.qdr, drd

Idrhiddc Statd ;ind lrumi duMnrneil tinily

otilrict N4tonai 3Clenr:tFollndiliwn

upportan Et, 01711811M0 ,in'70-41,tt anitoclAtates: es

of dollars);

30

28
Perlounance

24

18

16

14

12

Development

, Applierl

0 .

:Federbl:,:-Iridnitry Other

GOvernMent. and colleges nenprolit

Institutions.

561.113d: National Science Foundation

5



'Character ()IRO Work

In .1977 basic research accounted for 13

percent of total R & D spendinp appked

research amounted to an additional 22

percent; and development accounted for the

remaining 05 percent. The 'corresponding

ratios in 1953 were 9 perc nt, 25 percent, and

65 percent. respectively.

BASIC RESEARCH

Total expenditures for basic research

performance are anticipated to reach $5.2

billion in 1977a gain of 8.3 percent over

1970. When me.tsured in constant dollars the

exprded gain is 2 percent, During the decade

1907-77. basic research expenditures

registered a gain of 70 percent in curreni

dollars I' 1 -ere down 5 percent in constant

dol lars.

41.

ff,4AW

;;Airtraie iiiniiel rate of Change'

'1 ,Curiiiilt:.:',;:' .5; :...H:,COnstan ':',' ,'

qev.01* Develop

.,Batie , APplied ;Mint', Be* ApPried : .ffient

)951.61: 15.5% 11.6% ..'1,2°10, 13.4 ;9.9%, lf.9%
:iii3f0 '13.'if': 7.8' 7.6 11,3 , 1,5,4' 5,3

1967'.47! 5,5' 6.5 5,7 -4,,4 . .9 -!.3
i97677.74 8'3' 8,5 9.6 2.6 2.8 3.8

Current,,,
dollars I

....
.....

Applied research

....................................
.....

.............................. resedrch

..........

...

57, 59

isiti On GNP implicit Price deflator,

l.lSOURCE: National Science Foundation

6

Ii
62 . 65 67 69 71 73 76 76 77

(est.)

Universities riri colleges are the primary

performers of basic research. They are

expected to conduct 54 percent of the total

basic research effort in 1977about the
same as 4976. During the period 1953-77

universities and colleges increased their

share of total basic research performance,

from 25 pment lo 54 percent, because of

increased Federal funding of basic research

in the university sector, There were cor-

responding decreases in Federal Govern-

mai and Industrial performance-23 per-

cent to 14 percent, and 34 percent to 15

percent, respectivtdy. In recent years, basic

research per.formance has been decreasing in

industry because of greater short-term R&D

emphasis in [hal sector.

In 1977 t Federal Government is ex-

pected to finance 08 percent of total basic

researchalmost the same share as in 1975

and 1976. Between 1970 and 1977, Federal

Government support is expected lo increase

by 8.5 percent, due mostly to increases in

imergy, hard, and environmental research,

Industry is expected lo finance 15 pacent

of iotal basic research in 1977, as compared

with 3,1 percent in l953,This is a result of lhe

recent shorkerm emphasis in industrial

R&D spending, Traditionally, !he industries

which fund ,dmost all basic research sup-

ported by industry are the chenhcals in-

dustry, the electrical equipment industry,

and the aerospace industry, Industry spends

a relatively low percenlage of its total R&D

dollars on basic research, In 197/ basic

research is anticipated to account for 4

percent of total industrial R&D dollars,

Uniyersilies' and colleges funding of basic

resurch is expected to show a gain from 7

percent in 1907 lo l percent hi 1977, due le a



comsponding decrease in the percentage of

Federal funds devoted to basic research.

This sector is expected to assign 64 percent

of its total R&D funds to basic research in

1977 since the environment in the univer-

sities is particularly favorable for the

performance of basic research.

Nonprofit institutions are expected to

finance 6 percent of basic research in1977 its

compared with 5 percent in 1067. They

contribute about ime-half of their R&D funds

to basic research.

APP1,11.1) RES1,,Alr,11

Applied research performance is expeded

tu reach S9,0 billion in 1977-4 peruml npire

than the 1076 level. In constant dollars, the

expenditures will rise 2 percent. Total

expenditures for applied ,rescarh in con-

stant dollars have remidned relatively level

since 1960.

In 1977 the proportion of total 1441)

perforouince devoted to apphed research is

anticippled to he 22 percent, about the same

percent as in 1076. This ratio has remained

relatively unchanged in recent years.

The industry sector is anticipated to

condor.) 56 percent of total implied research

in 1977. This sector has been the IllaHr

perhirme..' of applied research since 1953,

when NSF began surveying R&D activities:

its share of applied research performance,

however, has decreased front 71 percent in

1958, because of increased applied research

performance by universities and nonprofit

institutions,

In 1977 industrial firms iire, expected to

spend 53.8 billion on applied research, or 22

percent of their I otal R&D dollars, The Illator

performers of applied research in industry

are the chendcals, electrical equipment and

communications, and aircraft and missiles

inthistries,

The Federal Government is expected to

account for about 23 percent of applied

Applied recearch performance: selected years
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research performance in 1977 mostly in the

areas of health, defense, iind agriculture,

hi 1077 lu Federal Government will

furnish 53 percent of total applied research

funds. Most of these funds are used in-

tramorally or iire allocated to industry.

Since 1953 the Federal Government has been

the primary source of funds for applied

research.

Industry it; the next largest source of

applied research financing. In 1977 it is

expected to finance 42 percent of all applied

research, ahout the same proportion as in

1072, Thu three industries financing the

larges1 amount of basic research are also the

greatest supporters of applied research.

Universities and colleges and other non-

profit institutions ilre. expected to contribute

the remaining 5 percent ol the total applied

research funds in 1977,

7



DEVELOPMENT

Expenditures for developmetit by all sectors are estimated to reach

$26.6 billion in 1977a gain of 10 percent over 1976.

Development activities hold a significant role in the lord R&D

effort, The proportional share of development in total R&D perform-

ance has always been more than 60 percent,

The industrial sector is the malor performer of development

activities. In 1977 this iector is expected to account for 82 percent of

total development performance as compared with 81 percent in 1953.

Because a primary goal of industrial firms is to increase their profits,

they direct the bulk of their expenditures on activities related to

translating research findings into new and improved products and

processes. In 1977 industrial firms are expected to spend 74 percent of

their total R&D outlays on development, compared with 22 percent on

applied research, and 4 percent on basic research,

The Federal Government is the largest source of funds for
development. In 1977 it is expected to finance 51 percent or $13.5

mi!!:m of all development, concentrating in defense, space, and energy

fields, This gain of 10 percent over 1976 results mostly from defense

increases,

It is anticipated that the industrial sector will contribute $13.0

million to development in 1977a gain of 8 Percent over 1976. This

sector is expected to finance 47 percent of all development activities,

about the same percent as in 1976.



Sector Highlights

FEDERAL GOVERNMENT

A significant volume of research and daelopment is performed

within Government facilities. This intramural performance is ex-

pected to amount to about 16 percent, or $6.5 billion of the 1977 R&D

total, This represents 30 percent of Federal funds spent on research and

development, an increase of 12 percent over the previous year's total.

The Federal Government will continue to supply the bulk of R&D

funds to the U S. economy io 1977. It is expnied to provide $21.8

billion, or 53 percent of all R&D fundsabout the same percentage as

last year.

4 4 9

Totals reported for Federal funding may be understated since

many industrial firms report as company funds rather than Federal the

cost associated with projects which are conducted in the hope of

obtaining Federal contracts.

Character of Work

Federal agencies generally conduct basic research in their own

laboratories as part of larger R&D efforts in fields related to thir

mission. In 977 about 12 percent of Federal intramural R&D spending

will be for basic research. This ratio has remained relatively constant

for the pas; 5 years, Although a few Federal agencies perform all of.

their basic research intramurally, most agencies rely heavily on

outside contractors, primarily universities.

The remaining 88 percent of intramural R&D work in 1977 will be

spent on applied research and development programs, e.g., studies in

undersea warfare, aircraft programs such as the B-1 bomber, coal

utilization, solar energy development, space shuttle, and various

atomic energy programs.

Future of Research and Development

The basic relationship between man and his environment is

expected, in this decade, to assume a greater role in the achievement of

technological progress. Scientists and administrators increasingly

stress !hat the consequence of the rise of new knowledge should be

carefully weighed. This caveat is likely to receive even greater

emphasis in the future. There is a growing recognition that the effects

of technological innovations should be more thoroughly assessed if

technology is to serve human needs more efficiently.

This present situation leads to increased interest in mul-

tidisciplinary approaches to public problems. More R&D programs

conducted by individual agencies are likely to draw upon a number of

disciplines and be part of larger areas of exploration. In addition, the

work of one agency is often applic ,1 le to that of another. For example,

the systems approach, which has been highly refined by the

Department of Defense and the National Aeronautics and Space

Administration, has been applied by other agencies to such problems

as mass transportation, crime reduction, and environmental control.

9
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INDUSTRY

Industrial firms are expected to spend nearly 527.8 billion on

research and development during 1977. This represents a 43-percent

increase since 1972. Industry presently accounts for 68 percent of total

R&D performance in the United Stales and is expected to continue in

this dominant role.

Industry will receive 38 percent of its funds from the Federal

'Government in 1977 ad will finance the remainder from its own

funds. This is consistent with the trend begun in the late sixties when

Federal R&D contract monies began to level off,

Industry's Role

A relatively small portion of total intramural industrial R&D

spending is devoted to basic researchS615 million or 3.6 percent in

1977. Although a substantially greater amount is directed into applied

research, industry's primary role is in the area of development.

The greater comdlment to applied research$3.7 billion in 1977,

and development, 512.9 billionreflects industry's emphasis on

producing new or improved products or processes. Unlike basic

research, applied research and developimmt projects are generally of a

shorter time dual ion, thus leading to faster commercial payoff.

Leading Industries

In '1974 the five leading R&D-performing industrieselectrical

equipment int communication, ft and missiles, machinery,

motor vehicles and other tidnsportat ion equipment, and chemicals

spent over 89 percent of total industrial R&D funds. Companies in the

first Iwo industries accounted ho' nearly one-half of the industrial

total.

All of these industries, except iiircraft and missiles, steiidily

increased their R&D spending over the past decade. The aircraft and

missiles industry also showed R&D increases between 1965 and 1969,

but thereafter showed a decline Induse of decreased emphasis on

Federal defense and space programs.

UNIVERSITIES AND (MULES

Universities and colleges are the major performers of basic

research in the country, accounting for over one-half of the mitional

total, These institutions devolFi more than three-quarters of their R&D

efforts to basic research activities. The intellectual environment of the

university or college selling is particularly appropriate to the conduct

of basic research to add to and transnnt the store of scientific

knowledge. In addition, graduate education and research activit ies are

closely related.

Funding

Federal agencies contribute about two-thirds of the funds used for

R&D performance by universities and colleges. Many agencies draw on

the expertise of university personnel to advance their own programs,

especially in scientific areas where their capabilities may be limited.

Also, Federal R&D support has been geared to strengthen the

universities' capabilities and encourage mi broader base for science in

the Nation,

Universities and colleges also perform research and development

for industrial firms, Slate and local governments, and nonprofit

organizations. Together with universities own funds, these sources

account for the remaining one-third of R&D funds expended by

universities and colleges,

Basic research performed by universities and colleges,

bylource of funds: selected years
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NONPROFIT INSTITUTIONS

A variety of organizations are contained in the fourth sector of the

economy, as defined in this report. Nonprohl institutions include

research institutes, philanthropic foundations, professional and

technical societies, academies of science, voluntary as well as State

and local hospitals, science museums, zoological parks, botanical

gardens, and arboretums. These organizations pursue widely differing

programs in promoting scientific effort, and despite relatively limited

R&D expenditures, account for significant contributions in many

fiel ds,

In 1977 the nonprofit sector is expected to account for about $1.4

billion in R&D performance, about the same level as in 1976. This

amount represents only a slight increase during the preceding 5 years.

Research institutifs concentrate on the performance of research

and development, mainly financed by Government and industry

contracts. Leading research institutes include Stanfol'd Research

Institute and Battelle Memorial Institute.

Philanthropic; foundations are signihcant sources of research

grant money, financing innovative efforts in particular, generally from

endowment funds. The Ford Foundation, John A. Hartford Foundation,

and the Rockefellyr Foundation are leaders in this category. Philan-

thropic r. ou nda okh a ve aided in numerous health advances.

Scientific societies and academies of science are primarily active

in collecting and disseminating scienlihc knowledge through con-

ferences, symposia, and publication of journals and reports. Science

museums, zoos, and similar institulions are exhibitors and inter-

preters of science, as well as research performers,

Nonprofit institutions have received about three-fifths of thei:

R&D support from the Federal Government in recent years. Financing

by the industry sector, although the smallest component of the

nonprofit sector's funding, continues to increase.

.1 0

Sources of nOnOrof4 institutions,AbD iun4e: 19537

ofdollari)

10',0

200

''
Nonprofit institutions

.....

. .....

.........

..
00"

Inclugry..........

JVII
U NM 0.1,

7 59 61 63 65,'' 67. , 69 71 73 7516 77:

est

..

11



R&D MANPOWER

About 540,000 scientists and engineers were engaged in R&D

activities on a full-lime-equivalenl IFTE1 basis during 1976 in all

sectors of the economy. This level is a result of 4 years of employment

increases since the 1972 trough of 519,000, and represents a recovery of

over one-half the 40,000 jobs lost belween 1969 and 1973. All sectors of

the economy participated in the recovery.
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The industrial sector, however, contributed the least to the

increase in, total R&D employment, while universities and other

nonprofil institutions grew at the fastest rales since 1973. Thus, the

share of all R&D scientists and engineers emidoyed by industry has

Ileclined from about 73 percent in the early sixties lo 69 percent by 1969

and lo 67 percent by 1976,

Scientists and engineers engaged in research and development

represented about one-lhird of all persorikemployed as scientists and

engineers. According lu the latest avaithlile data reflecting primary

work activities in 1974, 30 percent of scientists and engineers were in

R&D performance, and another 9 percent were in R&D management.

Proportionately more engineers than scientists were in performance,

34 percent versus 25 percent, as well as in management, 9 percent

versus 8 percent, respectively.

Women accounted for about 5 percent of all R&D scientists and

engineeN in 1974, a smaller share than the 6 percent they represented

of all employed scientists and engineers. Women engineers were more

apt to be engaged in research lhan I heir scientist counterparts. While

women engineers represented only 4 percent of all women in science

and engineering, they comprised 7 percent of these women primarily

engaged in R&D activities.

Of all scientists and engineers who were primarily working in

research and development during 1974, two-thirds were doing

development work, of whom eight in ten were engineers. Scientists

prediaina led among the research activities rejaesenting 91 percent of

I hose engaged in basic research and almost two-thirds of those in

applied research.

The 12.1,000 scientists and engineers with doctorate degrees

primarily engaged in research and development and R&D management

in 1975 represented about one-hfl h of all R&D scientists and engineers

and two-fifths of all doctorates in science and engineering. About 40

percent were employed by private industry, two-lhirds of whom were

chemists. Another 37 percent were employed by acaikmic institutions,



ne-lialf being physicists, biological and agricultural scientists, The

remaining significant employer of doctorate R&D workers was the

Fedaral Government which employed 14 percent of the total, Biological

scientists, engineers, and physicists were the most numerous

occupations represented in this sector,

Addilional yerkers in academic lIIstIlLIIIns ndicaled reseach and development was

secondary atlivi:y. These are noLrepresenled in these data but are acimunted for in Ilw full-

tinw-equivalenI eshinaks in IaIde
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About 73,000 of these workers were primarily performing

research, divided almost equally between basic (with 39,000) and

applied (with 34,000) research activities. Another 12,000 were in

developmental activities.

Most of the basic research workers were employed by the

academic sector, while private industries employed the largest number

()I' those engaged in applied research and development.

One-half of the 37,000 doctorates in R&D management were

employed by industry, and the field composition reflected the sector's

employment, with physical and environmental scientists and

engineers comprising the bulk of employment.

It is significant to note that between 1973 and 1975 the growth of

doctorate R&D scientists and engineers exceeded that of all R&D

scientists and engineers. In the 2-year period the total FTE employ-

ment in all sectors increased by 13,300 (2,6 percent) from 520,400 to

533,700, while doctorates primarily engaged in research and develop-

ment and RA management increased by 23,500 (24 percent) :rom

97,800 to 121,:it;',' between 1973 and 1975.11 is likely that this occurred

because of the ample supply of new doctorates combined with the slow

growth of R&D job opportunities.

The academic and industrial sectors experienced the largest

numerical and percentage gains of doctorate R&D employment,

growing by more than 10,000 and about 30 percent each in the 2-year

period. Doctoratesin all sectorsprimarily engaged in R&D manage-

ment increased considerably faster (by 30 percent) than those in R&D

performance (22 percent). The growth in the mahagement function was

particularly marked in academic institutions, which registered a 55-

percent growth in the period. These changes of total and doctorate R&D

employment imply that a large proportion of R&D jobs that resuiled

from both growth and replacement needs were filled by doctorates

who, in many instances, replaced nondoctorates or obtained jobs

whid were previously designed to be filled by nondoctorales.

13
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Industry

During 1975 the HE employment of R&D scientists and engineers

in private industry increased by only 2,100, reachi4 362,500 in

January H76. This level conl intleS the slow recovery from the 350,000

low reached in 1972 after declining by 37,000 from the peak

employment of 1969, The changes within industry groups, however,

varied,.Those experiencing the largest growth in HE R&D employ-

ment were chemicals 11,7001 and nonmanufacluring (1,204 The

biggest losers were machinery and motor vehicles and other transpor-

tation equipment which declined by 900 each,

Full-timeequivalent number of R&D scientists and engineers, by industry: January 195746'

iln thousands]

Industry 1957 1958 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970 1971 1972 1973 1975 1976

Total 229.4 243.8 268,4 292.0 312.1 310.8 327.3 340.2 343,6 353.2 367.2 376,7 387,1 384.1 366.8 349.9 363.1 360,4 362,5

Chemicals and allied products ....... ....., 29.4 31.0 33.5 36,1 37,0 36.5 38.3 35.3 37,9 38.6 36.9 38.9 40.3 40,2 42.8 40.9 40.7 44.9 46.6

Petroleum refining ar.1 extraction 6.9 7,4 7.7 9.2 9.0 9.1 8.9 8.1 8.7 8.9 8.7 9.2 10.0 9.9 9.2 8.3 8.2 8.4 8.8

Rubber products 4,7 4.7 4.8 5.3 5,5 5.6 5.8 6,0 5,8 5.7 5,8 6.1 6.3 6.6 5.9 5.8 5.8 6.1 6.1

Stone, clay, and glass products (1 11 I'l (2) 3.6 3,7 3.8 3,3 3.5 3.1 3.3 4.1 4.2 4,6 4 1 3.9 3,9 4.1 4.2

Primary metals 5.1 5.2 5.7 6.9 6.9 6.0 5,2 5,1 5,5 5.5 5.9 5.9 6.2 6,3 6 3 6.0 5,5 5.5 5.9

Fabricated metal products 8.4 8.3 8,9 7.4 8.6 7.4 6.8 7.0 6,6 6.3 6.3 5.6 6.6 5,9 6.9 6.4 6.5 7.1 7,0

Machinery 24.9 27.4 29.4 32.1 33.0 31.5 31.4 27.3 29.4 30.5 33,6 37.4 39,4 41.4 40.5 41.1 41.7 43.6 42.7

Electrical equipment and communication , 42.9 47.9 54.8 72.1 79.2 82.3 85.8 89.5 87,8 92,0 98,6 98.4 101.6 102.4 95.2 87.7 92.6 95.0 94.5

Motor vehicles and other transportation

equipment 13.6 15.0 16.8 17.8 19.1 20.8 21.1 23,3 24,1 24.8 25.2 24.3 25,0 25.1 27.8 29.3 29,2 27.0 26.1

Aircraft and missiles 58.7 58.6 65.9 72.4 78.5 79.4 90.7 101.1 99,2 99.3 100.4 101.1 99.9 92,6 78.3 71.2 72.3 67.6 67.4

Professional and scientific instruments 10,2 11,0 12.0 10.0 11,1 9.8 9,4 10,8 11.5 12.5 13.0 14.1 15,1 14.8 15.1 15.1 15.9 16.5 17.1

Other manufacturing industries 12,9 11.7 11.9 13.6 14,0 14,3 15.4 16.5 17,4 17.8 19.1 18.5 25,5 19.7 20.0

Other nonrnanufacturing industries '24.6 '21.3 '28 9 '22,6 7.5 7.0 8.2 9.8 9.6 11.7 14.1 15.1 15,1 16.3 15.6 15.7 15.3 14.9 16.1

Excludes social soienlistg

' Data included in the other manufacturing grouo

For years l957-60, other manuia.Juring c.nd 0.,,n,an,rfactiorno combined Other

manufacturing industries include food and kir,dr.A oroducts h!i(tiles, apparei; lumber

14

arid wood products: paper and allie.1 products, tobacco products: printing and

publishing, leather products and miscellaneous manufacturing

SOURCE National Science Fat, tition



Universities and Colleges

Employment of scientists and engineers primarily engaged in

research and development in the academic sector grew by 11000 in

1975, reaching 51,000 in January 1976, the highest overall level yet

attained. Other physical scientists (mainly environmental scientists),

social and life scientists, chemists, and mathematicians contributed to

this growth, reflecting changes in the subject composition of research

activities in these institutions. Environmental, social, and life

scientists each recorded new record employment levels, while

chemists and mathematicians made recoveries bringing them close to

former high levels. On the other hand, engineers and physicists both

experienced continuations of declining employment which began in

1973.

The employment level of graduate S/E students in parkime R&D

work continued its almost constant growth of the past during 1975

exceeding 40,000 for the first time, thereby increasing by nearly 50

percent over the 1965 levels. While employment of this group has been

the fastest growing segment of the R&D workforce, it has paralleled

overall growth in graduate enrollments, Hence, while 14 percent of

graduate students in science and engineering were engaged part time in

research and development in 1965, the percentage in 1976 was only

slightly higher at 15 percent of enrolled students.

Among the specialties in 1965, nearly 25 percent of the life science

graduate enrollees were engaged in R&D work as were 22 percent of

those in physical sciences, 4 percent in mathematics, 7 percent in social

sciences, and 11 percent in engineering, By 1976 the relative

involvement in research and development among fields had changed,

with 26 percent of those in physical sciences, 20 percent in life sciences,

9 percent in social sciences, 5 percent in mathematics, and '1,3 perent in

engineering being engaged part lime.

More than 13,000 scientists ;Ind engineers in the 21 FFRDC's

associated with academic institutions were primarily R&D workers in

January 1976, the largest number in history. One-half the increase

between the Januarys of 1975 and 1976 resulted from a growth of

nearly 400 astronomers and environmental scientists. Engineers,

physicists, mathematicians, and life scientists were responsible for the

remaining growth, while chemists and social scientists experienced

declining employment during 1975,

41

Number of scientists and engineers primarily engaged In research and

development in universities and colleges by field of specialization:

January of selected years'

[In thousands]

Field of specialization 1965 1969 1971 1973 1974 1975 1976

All fields 40.0 47,1 48,3 46.6 47,4 50.0 51.0

Engineering 4.2 5.0 4.8 5.0 4.9 4.8 4.7

Physical and environmental

sciences 5.9 7.0 7,3 7.9 8.3 8,1 8.6

Chemistry 2.3 2.9 2.6 2,8 3.0 2.8 2,9

Physics 2. I 2,4 2,4 2.5 2.5 2.4 2.4

Other 1.5 1,9 2.3 2,7 2.8 2.9 3,2

Mathematics 1,7 1.4 1.3 1,5 1,5 1.6

Life sciences 25.0 28,3 30.4 28.0 28,0 30.5 30.8

Social sciences and psy-

cology2 4.0 5,2 4,2 4.4 i 4,7 5.0 i.:i.3

' Excludes graduate students

' Excludes history

NOTE Components may not add to totals because of independent rounding

SOURCE' National Science Foundaticn.

Number of graduate students engaged part the In research and development

by field of specilization: January of selected years'

(In thousands]

Field of. specialization 1965 1969 , 1971 1973 1974 1975 1976

All fields 27.2 35,8 37.2 34.6 36.9 39.7 40.2 ..

Engineering 6.4 7.9 8.9 8.4 9,4 11.1 11.0

Physical and enviionmental

sciences ........ ... , , , 8,1 10.6 10,5 8.8 9.2 9.0 9.2

Mathematics 9 1.6 1.5 1,5 1,5 1,4 1.3

Life sciences 8.5 10.0 11.2 10,5 10.7 10,8 11,4

Social sciences and dsy-

cologyt 3,3 5.7 5.1 5.4 6,2 7,4 7.3

Based on data obtained in tne NSF Survey of Scientific and Engineering Personnel Employed al

Universities end Colleges for 1965.14, and the Survey of Graduate Science Student Support and

Postdoctoral, for the years 1915.76 See technical notes

Excludes history

NOTE Components may not add to totals because of independent rounding

SOURCE National Science Foundation



Federal Government

Employment of R&D scientists and engineers by the Federal

Government has remained virtually unchanged throughout the 1967-

76 decade, ranging from about 45,000 to 48,000.1n early 1976, 48,400 of

these workers were employed-one-half by the Department of Defense

(DOD) and its component agencies. Other agencies employing major

shares of this employment were National Aeronautics and Space

Administration (NASA), the Departments of Agriculture (USDA),

Interior, Health, EducP,tion and Welfare (HEW), and Commerce.

Scientists represented more than one-half these R&D workers, with

physical scientists, especially chemists and physicists,

predominating, followed by life scientists. Although the DODwas the

largest single employer of scientists, the r,ivilian agencies employed

about 60 percent of their total employment-centered in USDA, HEW,

and Interior, Additional R&D scientists and engineers are in the

military services and managing R&D activities. These are included in

the estimates shown in table B-

Other Sectors

Current survey data on the R&D scientist and engineer employ-

ment in nonprofit research organizations and Stale and local

governments are not available, It is est imated, however, I hat nonprofit

research organizations employed almost 31,000 R&D scientists and

engineers in early 1976. This represented the highest level of

employment these organizat ions have at Mined. As in past years, it was

alsi, est imat ed that life select ists and engineers together accounted for

mo than one-half ofihe nonprofits R&D employment.

When last surveyed in .1973, State and local governments

employed about 5,000 R&D scientists tind engineers, primarily in the

most populous Slates. Natural resources and health were the

predominant functional areas of these workers, each with about 2000,

of the total employment.
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Number of scientists and engineers primarily engaged in research and development

in Federally Funded Research and Development Centers' by field of specialization:

January of selected years

[In thousands]

Field of

snc;ialization 1965 1969 1971 1973 1974 1975 1976

All fields 10.8 11.3 11.1 11.8 11.9 12.4 13 1

Engineering 4.9 5,0 5.0 5.6 5.6 5,8 5.9

Physical and

enviror.mental sciences 4.2 4 3 4.2 4.4 4.6 4,7 5,2

Chemistry 1.2 1.2 1.2 1.2 1.1 1.2 1.2

Physics 2.3 2.6 2.6 2.7 2,8 2.9 3.0

Other .6 .4 .5 .5 .7 .6 9

Mathematics 1.0 11 1,1 1.1 1.0 1.3 1.3

Life sciences .6 .4 .4 .5 .5 .6

Social sciences and

psychology' .2 .5 .2

' Administered by universities and colleges

'Excludes history

NOTE. Components may not,add to totals because of independent rounding

SOURCE National Science Foundation

Distribution of civilian R&D scientists and engineers

in the Federal Government, by agency and occupation: January 1976

Agency Total

Engi-

neers

Physical

and

environ-

mental

scientists

Mathema-

ticians,

statis-

ticians,

and

computer

scientists

Biological

scientists

Social

scientists

Total (in thousands) 48 4 23.3 13.9 3.3 5.7 2.1

Percent distributi n

Department of Defense 51,4 66 5 40,0 78,6 8.3 56 0

Department of Agriculture, 9 2 2.0 7.4 2,5 45.4 25 3

Department of Health.

Education, and Welfare 5.9 0,4 8 0 2.1 20,4 32 2

Department of the Interior 6 6 2.1 15,3 1 8 7,8 3 6

National Aeronautics and

Space Administiation 12 9 20.8 8 3 4 7 1.1 1 2

Department of Commerce 4 7 1.8 9 5 3,3 6,7 3 9

Energy Research &

Development Administration 2 5 2,7 3 9 0 6 0 1 0 3

Other agencies 6 8 3,7 7,7 6 4 10.2 22 5

NOTE r..,T,Icles uniformed military scientists and engineers and administiohu at e:enrcn and

development Percents may not add to 100 because a' rounding

SOURCE National Science Foundation, based on data of the U S Civil Service Commission
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Basis for Sectoring

The National Science Foundation follows a four-

sector division in surveying R&D funds and personnel

and inaintaining I he lime series for xpeditures and

employment. This division is based On On approach

that attempts I o bike iiccount of both the legal nal MT

and niajor functions of organizations active in financ-

ing and inrforining basic research, applied research,

and development. Grouping diverse types of

orgainzal ions into discrete sectors, however, requires

certain arbitrary judgments because of the mixed

nature of many organizations, particularly I hose in

the university and other nonprofit sectors,

The Federal sector is made up of the agencies of the

Federal Government The nidustry sector consists of

both manufacturing and nomnanufacturing com-

panies, Manufacturing is classified in major industry

groupings; and nonmanufacturing, whieh includes

organizations such as those in selected service in-

dustries, is treated as a unit. Federally Funded

Research and Development Centers 1 FFRDCs) ad-

ministemd by industrial firms are also included.

The universities and mileges sector is ctimposed of

all institutions of higher education, both public and

private. Thu term "universities and colleges" is used in

this report to refer lo the academic institith,ans as a

mop wIthout I he associithid FFRDC's itlininis !fired

by the schools for various Federal agencies, The un-

iversities and colleges comprise the following:

Colleges of liberal arts; schools of arts and sciences;

professional schools,such as engineering and medical

schools, including affiliated hospitals; associated

research institutions, mini similar organizations,

which are integral parts of the universities and

colleges; agricultural experiment Stations, and

associated schools of agriculturI? ,

Funds used at I 111! universities and attributed to the

universities sector as a source consist of several com-

ponents: ( 1 1 Slate and local government funds

separately budgeted for research and development,

and (21 unrestricted or general funds which the in-

stitutions themselves have been free to allocate for

research. Funds from the Federal Government, in-

dustry, or other nonprofit institutions, which are

supplied in 1 form of grants or contracts for research

or development at a university, are creth led to the ap-

propriate smote in the performance of research and

development by universities and colleges, 'rhos,

research contracts from industry are treated as univer-

sity performance funded by industry as the source,

whereas hinds given to the hist Hid ion by industry for

general educational purposes imd used by the school,

al its discretion, for research, are treated as university

performance financed with the universil y's own funds.

Institutions in the other nonprofit sector fall into

Iwo gland groups: 1 1 orgalUza lions 1 hal are primari-

ly gmnling in nature, namely private philanthroinc

foundations and volunbiry hisilth agencies, and 121

public and private organizations that are invol ell in

performing research and development, comprising

separately incorporated nonprofit research insl i Imes,

professional societies, academies of science, museums.

zoological gardens, botanical garden,i, arboretums,

nonprofit hosintals, imil FFRDC's administered by

nonprofit organizations,

In this report, both the university and the other non,

1)011 sectors contain privideand (outdo; institutions

the latter ;ire closely associated with Slate or local

governments. A number ot orgainzalions in both sec-

tors, as well as in industry, also receive Slate and local

government funds.



Technical Notes

CONCEPTS AND DEvINITIONS

Besmirch and development in this report (onsists id

basic and ipplied ftseirch in Ilw sciences (including

medical sciences) und in engineering and activities in

development, hl defined below. In terins of tirldsdhe

nalund.scienceslife, physical . and engineeringus

Nell as the sucial and psychological sciences ui

tlw Federal, u n i v e r s i t i e s , and other non-

profit sectors, Industry cm nage is l i m i t e d , al present,

to die natural scinues,

ile.seorch, which encomoasos both baidi. and

applied is systematic, intensi% e study directed lowed

muir scien:ific kiiitsiisIi II hr subject studied.

'Poste reseorda For thou, of the sedasFederill

Government, Hi versi ivs intl colleges, and (idler nun-

profit institutions the del inilion I ihisic resedrch

siresses that il is diredd toward increases of

knowledge in science with "...ii huller knowledge or

understanding id 1111, subject under study, rather than

a practical application therenl." To take account of an

individual indust raid company's commercial goals, the

definition for Hie industry sector is modified to in-

dicate I hat basic research projects represent

mrigindl invedigir ions for the inlvancement of

scient die knots ledge.. .which do id have specific

nominal:hi) objectives, ullhough they may be in fields

of present a potential interest to thr reporting com-

pany."

,Ipphed resenti Ii. ne futility mg is the core delini-

lion in Ihe NSF questionnaire sent to Ihe univet sities

and colleges: "Applied reseal ch is directed toward

practical applicidimi ol knowledge." lime again. the

definition for the industry survey lidos account ol the

characteristics of industrial organizalnms it co% ers

which represeid civesti).lutions

directed it discovery III new scientific knowledge and

which have specilic cominerciul objectives with

respect In either products or processes." By this

defmilinn, applied rescaich iii nd is try (Idlers Irom

basic research i:liritlly in terms id objectives 111

reporting company,

Del:eh/pont. The NSF survey concept of develop-

ment may be sununarized as ". . .1he systemalic use of

seien UN: knowledge dimucled Inward I he produdiun of

useful materials, devices, systems or methods, in-

cluding design itml development of prototypes and

processes."

FUNDS

Current operating costs

Funds used for research and development, reported

in this study, refer lo current operating costs, con-

sisting of horn direct and indirect oasis including

deprecia I ion, insofar as I his information is available lo

espondelds. Capital expenditures are excluded by

detention mul Ilds is followed by I he inclus try, univer-

sities and colleges, and other nonprofit sect as. Under

the accounting practices of some Federal agencies

parlicularly the Department of Defensedata on

Federal RND funds, which are available in detail only

in terms ol obligalinns rather than n \pendilures,

not include ui i!ln.uicu tor deprorialion hid do in-

clude sinne ubligal ions for capital items.

Performer-reporting basis

In the Foundation's surveys, respondents in idl lour

sectors indicate Ihr annands they spend On research

am development in hheirtuuvn secla and the souftes it

these hinds, The National Science Foumlation biases

all national totals on data its reliorted by performers

because insl it u nms doing research and development

ire in hest piisilion fal indicate how much they

spent in the indual comlud of research and develop-

ment m il given year, (1)) classify I luir work as basic,

applied, cr., and lc) identity the sector of the economy

lchia their 1)1111j:114i, originated. The use of pe;.-

fornicr reporling throughout also reduces the

imssiluility or double counting. Because the natinnal

inu, series on Federal funds spent in research uuul

development are based on expenditures repirled hy

organizations wild] have in:Wally performed 1hr

research and tI velopment. Ihey differ from suris

ih Fhi roods for lie.searah, Development, and

Other Activities on agency obligatinns for

research iind development lo hut perhwnwd in the non-

Federal sectors. Federal agency oldigations are used in

the:teries only la intramural performiumn in agency

laltorowies where they are treated as the equivalent

01 expenditures. Expenses of Federal 'lamming eneag.

ed in planning and adminislering intramural and ex.

Iramural R&D programs are also included in the in-

rinnural performance lolal.

There have been surveys in all four sectors thus far

in 11w NSF lime stres for Om following yeas: 195-54,

1957-58, P.M. 11166, and 1973, In generid, die Federal

(1overnment uiib industry have been surveyed every

year, bul i I has not been possible lo maintain the same

requency for the universil in and other nonprofit in-

stitutions. National data for other 1ltiH5 re hosed un

survey data on the perllu'nuilli:u ii tolal research and

development, basic research, applied research, and

develninnen1 from the Federal and industry sectors

and uun est iniales for Ilieuniversily and oilier nonprofit

sodors.

Single-year designation for national totals

Data for calendar year 1953 for industry inul non-

profit institutions tre combined with Federal in-

tramural and university tlida for fiscal year 1953 (dud

is. luly 1952 through lune U1531 in the R&D funds

series. Tht sector data for the years billowing 1953,re

grouped accordingly and the annual national totals ire

based on Ihis phasing.

Defense-space classification

Defense expendit ums consist of all R&D spnraling by

IR111 and a proportion of Eargy Research iind

Development Administration (ERDA) funds Prat

AEC). Spacr R&D expenditures are those of NASA.

Tilt space activities of DOD are included its spending

on liefense. The space acik iliits anther Federal agen-

cies are not included; it is estinuited they al count for

less than 5 percent ill dll spata, R&D spent'ing. This

series has been revhwil lo include R&D joirformance

reporting where in. alable.

Revisions of R&D time series since April 1'76

Federol Lauverninent. Data were revised based lin the

NSF annual survey of R&D activities 1) Federal

agencies coveting I iscal vein's 0175, 1976 and 1977, imd

1978 Fedora I Budget, Special Analysis P, Data were

raised back tuu 19Ii3 lit relied chimges in NASA

reporting for basic research, applied research, and

development.

Industry. Data wire revised for 1974 an lbe basis of

the annual "shuffle" questionnaire that enables



respondents to revise the figure reported for the
preceding year when they reoort on the current year.
Data for 1975 were obtained from the 1975 industrial
R&D survey.

Universities und. colleges. Data for 1975 were
revised based on information obtained in the 1975
survey.

Other nonprofit institutions. Data for 19114-74 were
based on (he t994. 1969, 19119, and 197:1 surveys. Data
were revised back to 1953 to reflect the latest
infermation from the 1973 survey.

Data for 1975 are classified as preliminary Iwcause a
final report on intramural performance of research and
development was available only for the Federal i,nd
the universities and colleges seet (as. In addition,
preliminary data from the 1975 industrial R&D survey
were available. Estimates for 1979 and 1977 are
extensions of the regular time series, taking into
account trends shown in Fmleral Funds for Research,
Development. and Other Scientific Activities. Fiscal
Years 1975, 1976, nod 1977. Vol. XXV' as well as other
rela ted informal ion.

' National Scivnce hmodol ion. Frdcrid Funds /or ruh.
Dotif,lopno:OI, anti I itiwr ticients1,1. nscol l'v4rs
1075. /976. I V77. Val. XXV INS!' 77 -301i Wdshinglon,

: ,of ni)canwnls, I (;nverinnvot I'rutlinti
Oft itat,
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MANPOWER

Full-time-equivalent (FM) number of scientists and
engineers

The concept of the FIE provides a common denom-
inator for combining the number of full-time em-
ployees wi ih an FIE number of part-time employees to
achieve a quantitative measure of manpower input.
The minimum standard for inclusion cf scientists and
engineers was the performance of professional scien-
tific or engineering work in research and development,
requiring a bachelor's degree. or its equivalent, in
'wienee or engineering. In the industry, university, and
other nonprofit sectors, both the manpower and
expenditures data for each year were obtained in the
same surveys; in the Federal sector, data on ex pen-
dituves and civilian scientist!' and engin!.er . were
reported in difterent inquiries. and estimates of
military scientists and engineers were., obtained
separately.

Revisions of R&D time series since April 1976

Data for 1975 were based on surveys of Fderal
Government personnel as of October 1975, industry as
ii lanuary 1975 and lanuary 1979, other nonprofit

organizations as of October 1974. and universitii:s and
cullegvc HS of lammry 1975 and lanuary 1979 mai other
relatial sources. Data for 1979 are estimated except for
th universities and colleges sector. survey results as
or lannary 1979 for this sector are included.
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Table B-1. Transfers of funds expended annually for performance of research and development by sector, distributed by source, 1953-771

Do!lars in milkons1

Year

Total

R&D

Federal

Government
Industry'

I

Universities and colleges
i

Associated

i RDC's3
Other nowt:fit institutions'

Total

funds

used

. Source

Total

funds

used

Sources

Total

funds

used

. . Sotne:.

Total

funds

used

Source.

Total

funds

used

. Sources

Federal

Govern.

ment

Federal

Govern-

ment Industry°

Federal

Govern-

--,- rnent. Industry

Univer-

sities

end col

leije?

Other.

non-

Profit

institu-

lions

Federal

Govern-

ment

Federal

Govin

'ment Induitiy

Otheil

. non-

'Profit

institu-

lions'

1953 .... 5,124

.0%

1,010

3,630

1,430' 2,200

255

290

. 138

,

160

19 '.

, 22

72'

. 80H

26

28

121

541

121

141

108

123

11

54

61

26

31

28

31

1954 ,.. , 5,644

1,020

1,020

4,070

1,750 2220

1955 . . 6,172

905

905

4,640

2,180 2460

312

169 25, 88 30 I

180

180

135

66 36 32

1956 .... 8'363

1,040

1.040

6605

3.326 3,277

372

213 29 06, 34

194

194

152

77 37 38

1957 , . 9,775

1,220

1,220

7,731

4,335 3,396

410

229 34- 109 38

240

240

174

86 37 51

1958 . 10,711

1,374

1274

8,389

4259 3,630

456

254 39 121 42

293

293

199

99 38 ; 62

1959 ... ,

1960 ... .

12,358

13,523

1,640

1,640

9,618

5,635 3,983

526

306 39 134 47

338

338

236

127 42 67

1,726

1,726

10,509

6,081 4,428

646

403 40 140 52

360

360

282

166 43 68

1961 ..

1962 ... ,

1963 .. ,

14,316

1,874

1,874

10,908

6240 4,668

763

500 .40. 165

410

,

58 410

361

226 49 86

2,098

15,394

.

-,-.

2,098

11,464

6,435 5,029

904

613 . 40 195 . 66

470

470

41.,.8

295 109

17,059

2,279

2,279

12,630

7,270 5,360

1,081

760 41 207 73

530

530

539

365 55. 119

1964, 18 854

2,838

2,838

13,512

7220 5,792

1,275

916 41 '235 83

629

629

600

433 55 112

1965 .. 20,044

1

3,093

3,093

14,185

7,740 . 6,445

1,474

1,073 41 267 93

629

629

663

477 62 124

22 5'1,)4 t.)



Table B .1, Trartfeis n1 funds expended annually for performance of research and development by sector, distributed by source, 1951-771 - Con,

Dolhrs 1,1

Year

Total

R&D

Federal

Governrne.,1- .

Industry'
---T Associated

Universities and collt.ges
FF ROC'S'

Other nonprofit institutions'

Total

lunds

used

Source

Total

funds

used

SeurCeS.

Total

funds

usiii

Sources : LS:tree

Total

funds

used

,
lources ,

Federal

Coverv.'
ment ,,

.' ,:Federal ,

, Govern.,

ment Induitry,

f tido
Uovern.

mem

'

IndUstr

Oni'ver,

'ilt1.e.

i6ii1O1,7,:,....'iiisi.itii.,:

leifesHiiens

P1her

..i''non:-,

`timiifii Total

funds

used

Federal

Govern7

Mint

Fedmel,

Govern...,

mant'I.:

,,

ird'ust,

Other

,:Prorfit

1-iiiiitu'ir'i

':;tiori'l,

1966 .... 21,846

3,220

3,220.

15,548

9,332 '':': 7,216 I 282', .. ,

,

630

;: 168', sci

733

,525: .,138

1967 .. , . 23,146

3,396

3,396.

16,385

13,26, '840

1,92 I - ''
,

.1409: '

, r ''..

'4

: 673

, 119 673',

771

852 145

1968 .... 24,604

3,493

3,493

17,429

.

8,560':

, r

8,369

2,149

.i'.''

: 1,573 f6

719

i.
719

814

532 81 151

1969 . , .. 25526

3,503

1,503,

18308

'8;481 ;;

I

.:9,85.7,,

2,220

. , ,

725

,145,
1

', ! 725.

870

'616. , '

,

'161

1970 . , . , 25305

4,355

3,855

18562

, ,

1,779 ,.' 10,283

2335

', 1 648 :

737

-
737 ,.

916

,

049 . 95, ,r. 172

1971 .. , . 26595

4,156

4156

'18311

7,666':;', , 0,645.

2500

I

1724 70 ".1529
''.

.,

716

1,
116 ''

912
..

'
98 .0

1972 .... 28,257

4,482

4492.

19383
...,,

8 057' .

,

. 11,326

2,676

', 1,839 '
, ,.

764

''
,.

764 :

952
,.. ,

..

653 101' :',;,.1

1973 .. , .

-,

30,303

4,619

.4,619,

20321
.

,;.,,,i,

: :8,225
.

12,696'
. .

2,940
,

,

2,038.85

817

. ., 817

1,006 .
,

''660 105 211

1974 . , . 32,260

4315

4,815

22,399
.

08 34 ', 4,, 059
1: ,9. ;

3517

2,032, 96 611

865

.. 218 865 ,

1,164

822 111 . '", 231

1975 , .. , 34,558

5395

5,395

23540

, , ,

8

T,

' 65' ''
.

14 775
, .

3393
I

. 2,285., ,r. ,.

987

55, .087,, '

1,243

.. ,.. ',,'

875' ' 115 ,' ,

. , 253

1976 ....

(est)

37363

5,800

. . 5,800

25,500

.9 5, ,

i.16 000
, ,

3,660

'2,450,, Li23 808
1

.11,080

79
.i,i)ga:

1,323

925. 120 , I' 278, '

1977 ....

(esti

40300

6,500

.6,500

27,750

10,500.' 17250

3,956
I ,

2,634 134... '883

1177

/305 1,177

1,417

987 ' 124.., 306 ,

'All data are based on reports by performers.

'Expenditures for Federally Funded Research and Development Centers administered b4 both in

dustry and by nonprofit institutions are includld in the totals of the respective sectors.

51

3 FFRDC's administered by individual univelsities and Colleges and by university consortia.

'Includes State and local government funds.
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Table B-2. Transfers of funds expended annually for performance of basic research by sector, distributed by murce, 1953-771

Dollars in milhonsi

Yea(

Federal

Government
Industry' Universities and colleges

Associated

FERIX's)
Other nonprofit institutions'

Total

basic

research

Source

Total

funds

used

Sources

Total

funds

used

Sources

Total

lunds

used

Source
I

Total

funds

used

&RUM

Total

funds

used

Federal

Govern

ment

Federal

Govern.

Merit Industry4

Federal

Govern,

rnent
.

Industry

.Univer.

.. sities

and col.

lege?.

Other

non.

profit

institu

lions

Federal

Govern.

ment

Federal

Govern.

inent Industry

Other

non-

prof il

institu

tione

1953 .. 441

101

101

151

19 132

110

73 12 '10 15

33

33

46

25 . 9, '.12

1954 ... . 496

102

102

166

23 143

136

,

90 14 15 17

39

39

53

29 .11 13

11155 ...

_.

547

90

,90

189

27, 162

159

103 1 21 19

49

49

60

33 .13 14

1956 .... 679

104

104

253

37 ':. 216

200

130 18 ' 30 22

51

51

71

39 15 17'

,

1957 .... 780

122

. 1 2

271

'41. 230

240

155 21

,

.,: 39 25

65

65

82

1 23

1958 .... 877

126

126

295

43 : ' 252

281

178 4 ;50r 29

78

78

97

53 16, 28

1959 . ..

1960 . . , .

.1_

1,040

1,197

1,401

173

173

320

72 248

343

226 , 24 611 33

92

\ 92

112

18 30

1.;11

206

160

376

79 297

433

299 24 72 36

97

I

97

131

80 21 30

1961 . ..

206

395

81 314

536

382 25 - 85,

,

'44

1 115

I

115

149

90 22 37

1962 . , .. 1,724

251

251

488

143 345

659

481 25,. 102 51

136

136

190

120 24 46

1963 ,.. 1965

255

255

522

147 .. 375

814

610 :25 , ,121 '58

159

. 159

215

140 25 sil

1964 , . . 2,289

314

314

549

165 384

1,003

767 25 144 67

191

191

232

160 ,25 47

1965 , ... 2,555

,
364

364

592

186 406

1,138

879 26 164 69

208

208

253

172 52

24 5'0



Table 8-2. Transfers of funds expended annually for performance of basic research by sector, distributed by source, 1953-771 - Con.

Year

To !di

basic

research

Federal

Government
Industry2 Universities and colleges

1 Acsociated

[ FFROC's'
Other nonprofit institutions'

T, nal

funds

used

Source

Total

funds

used

Sources

Total

f unds

used

Sources

Total

funds

used

Source

Total

funds

used

SOUrces

Federal

Govern.

ment

Federal

Govern. :

ment Industry°

Federal

Govern.

ment I ndustrio

'Univei.

, sities

*Col.
leyes"

Other

non.

prof it

institu.

iions

Federal

Govern.

men t

Federal

Govern..

marK Industry

Other

pOn.

..'prOfit

,.i iistitu.

ticns4

1966 ... 2,814

1

3,039

385

418

385

624

. 179 451

1,303

1,009 27 .:16 1

227

227

275

185 ', 2 .58

1967 ....

418 .

629

202 , . 427

1457

1,124 3 ,...' 223. .r 79,

250

250

285

'190 : 61.

1968 .... 3,315

451

451

Ed2

180 462

1,649

-.

1,251 38 276, 86

276

276

297

197 ' 6

1969 .... I 3,421

l-

3,572

516

516

618

160 458,

1,707

1,275 39 ., 299 95 ]

275

275

305

195 . .4

1970 ....

600 :

600

602

158

r

444

1,796

1,296

) .

, '40. 35 . 11.0

269

269

305

189 , .72

1971 .... 3,568

491

491

581

125 456

1914

1,319i 46 ' 4 119

260

260

322

200 45 '77

1972 .. , . 3,757

561

561

579

127 452

2,022

1,421 53 414 134

250

250.

345

214 41., 84

1973.....

T
1974

3,958

537

537

612

127 485

2,055

1,456 57 408 1 4

297

297

357

218 49. 90

4,105

585

585,

677

159 618

2,147

1,52; 61 426 138

300

300

396

245 : 52 99

1975 ..

1976

est:i

4,455

4,779

645

645

107

154 548,

2,394

1 ,691 71 470 162

307

307

407

245 54, , 108

680

680

740

160 580

2,584

1 ,813 78 515 178 1

336

336

439

265 56 118

1977

lest.'

5,178

750

750

790

175 615

2,793

1,949 85 564 195 1

366

366

479

290 58 131

'All data are based on repo ts by performers,

2 Expenditures for Federary Funded Research and Development Centers administered by

dustry mnd by nonprofit institutions are included in the totals of the respective Actors.

58

FFRDC's administered by individual universities and college and by university consortia,

'Includes State and local government funds.

25



Table B-3. Transfers of funds expended annually for performance of applied research by sector, distributed by source: 1953-771

1.)ollar, in miilionsl

-r-

GAD mot
Industry Universities and colleges

Associated

FF ROC's3

,,
uther nonprof it institutions'

Tot..il

lunds

used

Source

Total

funds

thed

Sources

'Total

fuqds

used

Sams Source

Total

funds

used

Sources

Year

Total

applied

research

Federal

Govern.

mem

Federal

Govern.

ment Industry'

Federal

Govern,

ment Industry

Univer.

sities

and col

lege?

Other I

non.

profit

Institu.

tions

Totdl

funds

used

Federal

Gover.

merit

Federal

Govern.

ment

.,

Industry

Other

non.

prof it

institu.

tions4

1953 . ... 1,279

345

345

726

288. 438

130

57 6 57 10

44

44

34

13 11 -10

1954 .... 1,390

349

349

814

322

137

61 7 59, 10

51

51

39

15 13 11

1955 .... 1,481

310

310

928

368 560

136

,

58 8 CO 10

65

65

42

17 14 11

1956 . .. . 1,889

-
356

356

1,268

474 794

147

53 9 9 11

71

71

47

19 14 .14

1957 .. . . 2,374

417

417

1,670

678 992

145

62 11 61 11

86

86

56

22 14 20

1958 .... 2,699

474

474

1,r i 1

774 1,137

146

64

L

12 61 11

102

102

64

25 14 25

1959 . . . .

558

2,900

558

1,991

813 1,178

155

67 12 64 12

119

119

77

35 15 27

1960

-
595

3,020

34

3,0E5

595

2,029

833 1,195

179

88 13 66

122

122

95

50 17 28

192

98 13 69

f
12

135

135

177

5 17 35

1961 ....
634

1,977

812 1,165

1962 ....

1963 . ..

1964 . . . .

1965 ..

-
702

3,565

702

2,449

1,011 1,438

205

109 13 70 13

155

155

154

90 19 45

t
715

3,142

715

2,457

1,007 1,450

227

128 14 72 13

170

170

173

105 19 49

4,128

4,339

,
903

903

2,600

1,040 1,560

232

127 14 77 14

202

202

191

125 19 47

279

157 13 88 21

204

204

208

135 21

.

52

993

990

2,658

i 1,038 , 1,620

26 60

0-



Table 8-3. Transfers of funds expended annually for performance of applied research by sector, distributed by source:1953-771 - Con.

(Dollars ie millions!

Year

1966 ....

-4

,

TO;a i

ippbd

research,

4 60'

4,803

Fedual

Government

',--

Industry'
Associated

Universities and colleges
F:1,1DC's'

}---

Source

Other nonprofit institutions

---

1 ,rtr,i

ftinth

,,sep

Source

Total

funds

used

Sources

Total

f..inds

used

Sources

Total

funds

I used

7-

Toll
funds

used

. Sources

Federal ,

Govern-

merit

Fsderal

Govenl-

ment

,

industry°

Federal

Govern-

ment Industry

Unlyer-

'sites

and cOl-

leges4

H
Other

non-

prof it

Institu-

tions

Federal

Govern-

ment

Federil

Govern-

ment

,

Industry

Other

non-

prof it

institu-

time

997

997

2,843

1,039 1,804

328

194 13 89 32

207

I
207

226

145 24 57

1967 ...

1,050

1,050

2,915

1,066 1,849

374

222 15 102 35

219

219

245

160 25 60

1968 .. 5,171

1,150

1150

3.124

1,043 2,081

404

254 16 07 37

23 i

231

262

172 28 62

1969 , .. , 5,341

1,140

1,140

3,287

1,015 -, 2,272

4G6

245 16 105 40

210

210

298

200 32 66

1970 . 5,705

1,313

1,313

3,426

1,049 2,377

427

268 16 98 4

216

..b' 216

23

220 3 70

1971 , , , . 5843

1,408

1,408

3,413

974 2439

474

292 19 .1,15

210

210

338

230 34 74

1972 . . I 6,027

1,421

1,421

3,471

941. 2 ,530

544

338' 19 141. 46

226

226

365

251 79

1973 .... 6,594

1,559

'1,559

3,739

975 2,764

717

462 ''. 24 174 7

226

226

353

234 ,

1974 . , . , 7,197

1,625

1,625

4,160

1,074 3,086

737

439 203 66

261

267

408

.280 38 90

1975 . , . 7,616

1,76E;

1,768

4,411

1,167 3,244

851

516 3 224 '. 77

347

347

439

300 39 100

1976 ....

lest.)

-
8,301

1,850

1,850

4,675

1,225 3,450

915

554 37 241

380

380

11`,1

330 41 110

1977 ....

lest.)

9,010

2,050

2,050

5,050

1,350 3,700

989

595 40 263. 91

414

414

507

345 42 120

' AII data are based on reports by performers,

Expenditures for Federal y Funded Research and Development Centers administered by both in.

dotry and by nonprofit institutiorr, are included in the totals of the respective sectors.

'FFRDC's administered by individual universities and colleges and by university consortia.

Includes State and local government funds,
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Table B-4. Transfers of funds expended annually ?or performance oi development by sector, distributed by source: 1953-ill

(Dollars in sullionsi

Year

Total.

develop

Merl

Federal

Government
Indllstryl Universities and colleges

Associated
Other nonpr.lit institutionsr

Source Sources Sources Source Sources

Total

lunds

used

Feaeral

Govern.

ment

Total

lu nds

used

Federal

Govern.

nrns Industry'

Total

funds

used

Federal

Govem.

meet InduitrY

.

Uhiver.

sities

and Col-

Other

non-

poi it

institu.

'tions

Total

funds

used

Federal

Govern.

ment

Total

funds

used

Federal

Govern.;

ment

.

Iriclusts

Other

non,

profit

institu,

hone

1953 .. 3,404

564

564

2,753

1,123 1,630

15 44 28

16

1954.. ..

569

3,758

569

3,090

1,405 1,685

17

1 51

31

17

1955,

1956 ....

4,144

505

505

3,523

1,785 1,738

17 66

66

33

5,795

580

580

5,084

?,817 247

25

. 15

72

72

34

19

1957 .... 6,621

681

681

5,790

3,616

25

12

89

89

36

20 8

1958 . 7,135

774

774

6,183

3,942 2,241

27

12

113

113

38

21

1959 .

1960 ...

8,418

909

909

7,307

4,750. 2,557

28

13

127

127

47

28 10

9,306

971

971

8,104

5,169 2,935

34

18 3 11 2

141

141

56

10 10

1961 ....

1,034

4-
1,034

8,536

5,347 3,189

35

20 11

160

160 61 10 14

1962. ..

1963 ....

10,005

11,352

1,143

1,145

8,527

5,281 3,246

40

23 13

179

179

114

85 11 18

1,309

1,309

9,651

6,116 3,535

40

.22 14

201

201

151

120 11 20

1964

1965 .

1,621

12,431

10,363

6,515 3,848

40

22 14 2

236

236

177

148 11 18

1,739

13,150

1,739

10,935

6,516 4,419

57

37 15

217

217

202

170 12 20

28

,



Table B-4. Transfers of funds expended annually for performance of development by sector, distributed by source: 1953-77i - Con, .

[Dollars in milhonsi

Year

IFederdl

Total

develop.

ment

Government
Industry' Universities and colleges

7 Associated

FFROC's3
Othei nonprot it institutions'

Total

funds

used

SOurce,

Total

funds

used

SOurces

Tot al

funds

used

SOUrees

Total

funds

used

Source

Total

funds

usec

,, Sources

Federal

'Govern

Olent

. .

Fedirif
,..

Grieero;-:.'

...Merit

.

, Industry°

Federal

Gtiveiti.

Mint ,. n ustr.,y,

lln vefr
i,

,i.?, .:,d,a P.."

r 4.4,;i'4

Other
.

,. n.,

of,lt

;.'.,i,it,ItU-

,'.,.,tioris.,

'Peder81

Gave

,

mew

.,.,

,Fedig

Goyere

rnerit, n ustrY

HOther,

P'31.1.."

rofit;.

,institu.

:..,;,ftione,

1966 . , 14431

1938

1,

12,081

7,120 1;. 4;961

84

, l

19C

196 .

232

.,

.,

1 3..
. .1

1967 , . , . 15,304

1928

1,928
. .

12,841

7,097, ., 5,744

90 204

204

241

202

1968 .... 16,118

1,892

:1; 2

13563

7,337' ..,. ''. 6,326

95

. ,

1

212

212 i

255

213 ,
, . ,

' 1

1969 . , .. 16964

1,847

1,847'

14,403 i

.7,276' ,1 1,127

107
r

240

240 ,

267

221

,

.1

1970 ... . 16,6?8

1942

1,942

14934

6,572 7,462

112
1,

84 5 13 :.1., , 10 J

252

252

288 .

' '240,

1971 ..,. 17,184

2,257

2,257 i

14917

6,567 7,750

. 112

.

83

1 1

5

1

14 10

246 ,

246 ..

252
,

,2 0 19
'

1972 . .

2,500

18473

2,500

15933

6 979 i 8,354

110 ''. ' I

1 IiiJ
31

.

20
i,

7

288

288..

242

189,

.

1 '. .' .361 .

1973 . , .. 19,851

2,523

2, 23

1C,570

7,123 9,447 !

168

1

1 0 4

1,11

33 11

294

294

296

238

,

20 :: . 38

1974 .... 20958

2505

2,505

17562
,

1

7 107.

.

10455

133

. 1.

1 6
,..]

42 14

298

298

360

,297

I

21 ,.,

I

:..

1975 , ... 22,287

2982

2,982

18,427

1 7444

,

10,983

148

78
. .

47 16

333

333

397

; 330 22 "' I 4

1976 , , .

fest.)

24,283

3,270

3,270.

20985
,

8,115

,i,

11,970

161

-
364

4 ,

403

.4-.

,,,,
, i

o

1977 . , ..

(esti

26512

3,700

3,700,

21910

8,975. . .12,936

174

90

.

9 66 19

397

397

431

352

,

24 55 ,

' Data are based on reports by performers.

2 Expenditures for Federally Funded Research and Development Centers administered by both in- InCludes State and local government funds.

dustry and by nonprof it institutions are included in the totals of :he respective sectors,

'FFRDC's administered by individual universities and colleges and by uni ,ty consortia,

67 29
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Table B-5, Sources of funds used for research and development, by sector: 1951771

(Dollars in millions)

Current dollars

Year Total

Federal

Government Industry

Universities

and

colleges

Other

nonprofit

institutions

1953 5,124 2253 2,245 72 54

1954 5,644 3,132 2,373 80 59

1955 6,172 3,502 2520 88 62

1956 8,363 4,852 3,343 96 72

1957 9,775 6,110 3,467 109 89

1958 10,711 6,779 3,707 121 104

1959 12,358 8,046 4,064 134 114

1960 13,523 8,738
..

4,516 149 120

1961 14,316 9,250 4,757 165 144

1962 15,394 9,911 5,123 18 175

1963 17,059 11,204 5,456 207 192

1964 18,854 12,536 5,888 235 195

1965 70044 13,012 6,548 267 217

1966 . . . . 21,846 13,969 7,328 303 246

1967 23,146 14,395 8,142 345 264

1968 , , 24,604 14,926 9,005 391 282

1969 25,626 14,890 10,010 420 306

1910 25005 14,668 10,439 461 337

1971 26,',bri 14,892 10,813 529 361

1972 28,257 15,795 11,502 575 385

1973 30,303 16,389 12,886 615 413

1974 , 32,260 16,874 , 14,266 671 449

1975 34,558 18,307 15,002 741 508

1976 (esti , . 37,363 19,755 16,243 808 557

1971 lest.) . . 40,800 21,798 17,508 883 611

' Summary of R&D data in table 9.1, by source,

Based on GNP implicit price deflator,

SOURCE: National Science Foundation

30

Constant 1972 dollars'

Year Total

Federal

Government Industry

Universities

and

aleges

Other

nonprof it

institutions

1953 . . 5,702 4,675 3,813 122 92

1954 9,456 5,247 3,976 134 99

1955 10,121 5,743 4,132 144 102

1956 13,296 7,714 5,315 153 114

1957 15,034 9,397 5,332 168 137

1958 16,214 10,262 6,612 183 151

1959 , . 18,303 11,917 6,019 198 169

1960 19,693 12,725 6,576 717 175

1961 20,664 13,351 6,866 238 209

1962 . 21,820 14,048 7,262 262 248

1963 23,829 15,651 7,621 289 268

1964 25,930 17,241 8,098 323 268

1965 26,910 11,608 8,811 359 292

1966 28,460 18,198 9,547 395 320

167 , , 29,291 18,217 10,303 437 334

1968 29,798 18,077 10,606 474 341

1969 29,550 17,170 11,543 484 353

1970 28,355 16,055 11,426 505 369

1971 27,697 15,509 11,261 551 376

1972 28,251 15,795 11,502 675 35

1973 , , . 28,642 15,491 12,180 581 390

1974 77,712 14,495 12,255 576 386

1975 27,158 14,387 11,790 582 399

1976 (est.). , 27,927 14,766 12,111 604 446

1977 lest.). , 28,879 15,429 12,393 625 432



Table B-6, Sources of funds used for basic research, by sector: 1953771

[Oollamin millions]

Current dollars

Year Total

Federal

Government Industry

Universities

and

colleges

Other

nonprofit

institutions

1953 441 251 153 10 27

1954 496 283 168 15 30

1955 547 302 191 21 33

1956 679 361 249 30 39

1957 780 427 266 39 48

1958 877 478 292 50 57

1959 1,040 627 290 60 63

1960 1,197 715 342 72 68

1961 1,401 874 361 85 81

1962 1,724 1,131 394 102 97

1963 1,965 1,311 425 121 108

1964 2,289 1,597 434 144 114

1965 . . . . 2,555 1,809 461 164 121

1966 2,814 1979, 510 196 129

1967 3,039 2,184 492 223 140

1968 3,315 2,355 535 276 149

1969 3,421 2,421 540 298 162

1970 3,572 2,512 528 350 182

1971 3,569 2,425 547 400 196

1972 3,757 2,573 552 414 218

1973 3,858 2,635 591 408 224

1974 4,105 2,811 631 426 237

1975 4,455 3,042 613 470 210

1916 (esti . . 4,779 3,254 714 515 296

1977 (esti . . 5,178 3,530 758 564 326

' Summary of basic research data in table E1.2, by source.

1 Based an GNP implicit ti ice deflator,

SOURCE: National Science Foundation

70

Constant 1972 dollars'

Year Total

Federal

Government Industry

Universities

and

colleges

Other

nonprofit

institutions

1953 749 426 260 17 46

1954 831 474 282 25 50

1955 897 496 313 34 54

1956 1,080 574 396 48 62

1957 1200, 657 409 60 74

1958 1,328 724 442 76 86

1959 1540 929 429 89 93

1960 1,743 1,041 498 105 99

1961 2,022 1,261 521 123 117

1962 2,444 1,603 559 145 137

1963 2,745 1,831 594 169 151

1964 3,148 2,196 597 198 157

1965 3,438 2,434 620 221 163

1966 3,666 2,578 665 255 168

1967 3,846 2,764 623 282 177

1968 4,015 2,852 648 334 181

1969 3,945 2,792 622 344 187

1970 3,910 2,750 578 383 199

1971 3,716 2,525 570 417 204

1972 3,757 2,573 552 414 218

1973 3547 2,490 559 386 212

1974 3526 2,415 542 366 203

1975 3,501 2,391 529 369 212

1976 (esti . . 3,572 2,432 534 385 221

1977 (esti . . 3,665 2,499 536 399 231

31



Table B-7. Sources of funds used for appiled research, by sector: 1953-771

IDollars in miltipm)

Current dollars

Year Total

Federal

Government Industry

Universities

and

colleges

Other

nonprofit

institutions

1953 1279 747 455 57 20

1954 1,390 798 512 59 21

1955 1,481 818 582 60 21

1956 1,889 988 817 59 25

19 57 2,374 1,265 1,01 7 61 31 ,

1958 , , , 2,699 1,439 1,163 61 36

1959 2,900 1,592 1205 64 39

1960 , 3,020 1,688 1,226 66 40

1961 3,065 1,754 1,195 69 47

1962 3,665 2,067 1,470 70 58

1963 3,742 2,125 1,483 72 62

1964 4,128 2,397 1,593 77 61

1965 4,339 2,524 1,654 88 73

1966 4,601 2,582 1,841 89 89

1967 4,803 2,71 7 1589 102 95

1968 5,171 2,850 2,125 97 99

1969 5,341 2,810 2,320 105 106

1970 5,705 3,066 2,426 98 115

1971 5,843 3,114 2,492 115 122

1972 6,02 7 3,177 2,584 141 125

1973 6,594 3,456 2,824 174 140

1974 7,197 3,685 3,153 203 156

1975 7,816 4,098 3,31 7 224 177

1976 lest.) . . 8,301 4,339 3,528 241 193

1977 lest.) . . 9,010 4,754 3,782 263 211

' Summary of applied research data in table 8.3, by source.

'Based onGNPomplicit price deflator,

SOURCE: National Science Foundation

32

Constant 1972 dollars'

Year Total

Federal

Government Industry

Universities

and

colleges

Other

nonprofit

institutions

1953 2,172 1,268 773 97 34

1954 2,319 1,337 858 99 35

1955 2,429 1,342 955 98 34

1956 3,003 1570 1299 94 40

1957 3,651 1,945 1,564 94 48

1958 4,086 2,178 1,761 9 2 55

1959 4,295 2,358 1,784 95 58

1960 4,398 2,458 1,786 96 58

1961 4,424 2,531 1225 100 68

1962 5,195 2,930 2,084 99 82

1963 5,227 2,968 2,071 1 01 87

1964 5,677 3,296 2,191 1 06 84

1965 5,838 3396 2,226 118 98

1966 5994 3364 2,398 116 116

1967 . . 6,078 3,438 2,391 129 120

1968 6,263 3,452 2,574 117 120

1969 6,159 3,241 2,675 121 122

1970 6,244 3,356 2,655 107 126

1971 6,085 3,243 2,595 120 127

1972 6,027 3,177 2,584 141 125

1973 6,232 3,267 2,669 1 64 132

1974 6,182 3,165 2,709 174 134

1975 6,142 3,220 2,607 176 139

1976 lest.) . , 6,204 3,243 2,637 180 144

1977 lest.) . . 6,377 3,362 2,677 186 149

f
t t)



Table 8-8. Sources of funds used for development, by sector: 1953-771

[Dollars in millions]

Current dollars Constant 1972 dollars'

1 ear owl

Federal

Government Industry

Universities

and

colleges

()ther

nonprofit

institutions Year Total

Federal

Government Industry

Univ

a.

Other

nonprofit

institutions

1953 . . . 3,404 1,755 1,637 5 7 1953 5,781 2,981 2,780 12

1954 3,758 2,051 1,693 6 8 1954 . . . 6,296 3,436 2,836 10 14

1955 4,144 2,382 1,747 7 8 1955 6,796 3,907 2,855 11 12

1956 5,795 3.503 2,277 7 8 1956 9,213 5,569 3,620i

1957 . . 6,621 4,418 2,184 9 10 1957 10,183 6,795 3,35 15

1958 7,135 4,881 2,252 10 11 1958 10,801 7,360 3409

1959 8,418 5,82/ 2,569 10 12 1959 12,468 8,630 3,805 15 18

1960 . 9.306 6.335 2,948 11 12 1960 13,552 9,226 4,293 16 17

1961 9,850 6,622 3,201 11 16 1961 14,218 9,550 4,621 16 23

1962 10,005 6,713 3,259 13 20 1962 14,181 9$15 4,619 29

1963 . 11,352 . 7,768 3,548 14 22 1963 , 15,857 10,850 4,956 20 31

1964 12,437 8,542 3,861 14 20 1964 17,105 11,748 5,310 28

1965 . . 13,1,0 8,679 4,433 15 23 1965 . . 17,694 11,678 5,965 20 31

1966 14,431 9,408 4,977 18 28 1(366 . 18,800 12,256 6,484 37

15,304 9,494 5,761 20 29 1967 19,367 12,015 7,290 .1 37

118 9,722 6.345 17 34 1968 19,520 11,774 7,684 41

196L: 16,864 9,659 7,150 17 59 1969 19,447 11,138 20 44

I11 16,628 9,090 7,485 13 40 1970 , 18,201 9,950 14 44

17,184 9,353 7,774 14 43 1971 17,896 9,740 8,096 15 45

'i 4?7 18,473 10,035 '1,376 20 42 1972 18,473 10,035 8,371 20 42

19,851 1".,298 9,471 33 49 1973 18,763 9,734 8,952 31 46

1'.04 20,958 10,378 10,482 42 55 1974 18,004 8,915 9,005 36 48

22,297 11,167 11,012 47 61 1975 17'114 9,775 8,654 37 48

:9' testi . , 24,283 12,162 12.001 52 68 1976 'esti 18,150 3,090 39 51

' 1/, lest) 26,612 13,514 12,968 56 74 1977 (esti 18,836 9,565 9,1'79 40 52

Ulirliary Li devrlooment t.ni, 7.4 :ry source.

'based on GNP implicit pi

SDURCE: National Sciencr: Fcjni,:,



Table 8-9. Trends in Federal and non-Federal R&D outlays: 1953-77

[Percents]

%

Year

Federal

Non-
FederalTotal

Defense

related
Space

related
- Civilian

related

1953
,

54 48 1 5 46
1954 56 49 1 6 44
1955 57 48 I 8 43
1956 58 49 1 8 42
1957 62 53 1 9 38
1958 63 53 1 10 37
1959 65 54 3 8 35
1960 65 52 3 9 35
1961 65 50 6 9 35
1962 64 48 7 10 36
1963 66 41 14 10 34
1964 66 37 19 11 34
1965 65 33 21 11 35
1966 64 X> 19 12 36
1967 62 35 14 13 38
1968 61 34 13 13 39
1969 58 34 11 13 42
1970 57 33 10 14 43
1971 56 32 9 15 44
1972 56 33 8 15 44
1973 54 32 7 15 46
1974 52 29 7 16 48
1975 53 27 8 18 47
1976 lest.) 53 26 8 18 47
1977 lest.) 53 27 8 18 47

NOTE: Detail may not adci to 100 bi.cause of rounding.
SOURCE. National Science Foundation

Table 8-10. Full-time-equivalent (FTE) scientists and engineers employed in research and development, by sector: selected years'

[In thousands]

,.

Sector 1954 1958 1961 1965 1969 1970 1971 1972 1973 1974 19751 1976'

Total . . . 237.1 35411 425.7 494.5 556.6 546.5 526 4 518.5 520.4 524.9 533.7 541.9
1.---

Federal Government 37.7 46.0 51.1 61.8 69.9 69.8 66.5 65.2 62.3 65.0 64.5 65.3
Industry" 5 164 256.1 312.0 348.4 385.6 375.5 358.4 353.3 360.6 359.3 361.5 364.4
Universi-ties and colleges.

total , 25.0 36.5 42.4 53.4 68.3 68.5 68.4 66.5 63.5 65.5 70.2 72.4

Scientists and enginee:s . F 20.3 29.2 33.6 411.4 50.4 50.3 49.8 48.9 46.9 48.0 51.6 53.5
Graouate studen:s" 4.7 7.3 8.8 13.0 17.9 18.2 18.6 17.6 16.6 17.5 18.6 18.9

-

University associated
FFRDC's, total 5.0 8.1 9.1 11.1 11.6 11.5 11.5 11.7 12.0 12.1 12.7 13.4..-

Scientists and engineers . . 4.9 7.9 8 8 10.7 11.1 11.0 11.0 11.3 11.7 11.8 12.3 13.0
Graduate students' .1 .2 .3 .4 .5 .5 .5 .4 .3 .3 .4 .4

Other nonprofit
institutions' . . . . . . 1 5.3 7.4 11.1 19.8 21.2 21.2 21.6 21.8 22,0 23.0 24.8 26.4_I

Number of full.time employees plus the FTE of oarr-tane employees.
Excludes scientists and engineers employed in State .ind local goverri .
ment agencies.

Estimare.

Includes both civilian and military service personnel inei managers of
R&D. Military R&D scientists and engineers in IN! Department of
Defense were estimated at 7,000 in 1954,8,400 in 1958.9.200 in 1961,
12,000 in 1965, 14.000 in 1969 arid 1970, 12.000 in 1971, 10,700 in
1972, 8,100 in 1973. 7.600 in 1974, 7,100 in 1975 and 7.400 in 1976.

6

"In:dudes professional.R&D personnel employed at FFRDCs adminis-
tered by mganizarions in the sector.

'Excludes social scientists.

'Numbers of FTE graduate stucients recervmq stipends and engaged in
R&D.

NDTE. The figures for the industry sector mpresent yearly averages
and may differ from other data in wxt which it based upon %urveys
reporting the employment in a singie month of the year.

SOURCE: National Science Foundation
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